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DDB1 DNA damage binding protein DNA 损伤结合蛋白 
MBB1A Myb binding protein 1a Myb 结合蛋白 
BAT brown adipose tissue 棕色脂肪组织 
WAT white adipose tissue 白色脂肪组织 
UCP uncoupling protein 解偶联蛋白 
PPAR peroxisome proliferator activated receptor 
过氧化物酶体增殖物
激活受体 
C/EBP CCAAT enhancer binding protein 
CCAAT 增强子结合
蛋白 
CREB cAMP response element binding protein  
环磷腺苷效应元件结
合蛋白 
TCP T complex protein T 复合体蛋白 
HSP heat shock protein 热休克蛋白 
TERA transitional endoplasmic reticulum ATPase 转内质网 ATP 酶 
UBP ubiquitin carboxyl terminal hydrolase  泛素羧基末端水解酶 
IBMX 3 isobutyl 1 methylxanthin 























经研究证实，Adp 可抑制线虫、果蝇、小鼠的脂肪积累，在 3T3-L1 前脂肪细胞
中，过表达 Adp 可抑制脂肪细胞的分化；降低 Adp 的表达，则可促进脂肪细胞
的分化。 
有研究报导：DDB1-CUL4 泛素化系统的底物受体有 30 多种，有 18 种是
DCAFs，DCAFs 中的 14 种含有 WD40 重复结构域，Adp 便是其中之一。Adp 含
有 6 个 WD40 结构域，其与 DDB1 结合的位点是第 165 位和 215 位精氨酸，因
此，我们猜测 Adp 可能通过参与形成 DDB1-CUL4 复合体发挥抑制脂肪生成的
作用。Adp 在 DDB1-CUL4 泛素化系统中作为一个底物募集物，通过调控底物蛋
白的稳定性来抑制脂肪细胞分化。在本论文中，我们发现 Adp 参与形成
DDB1-CUL4 复合体，过表达 Adp 可抑制脂肪细胞的分化，失去与 DDB1 结合能
力的 Adp 精氨酸突变体则促进脂肪细胞分化；其次，我们发现 Adp 在 3T3-L1
细胞分化过程中的第一至第二天发挥作用；纯化Adp相互作用蛋白的结果表明：
Adp-DDB1-CUL4 复合体的底物可能是 Mybbp1a，降低 Mybbp1a 的表达可抑制
3T3-L1 细胞分化。我们目前的工作是 Adp-DDB1-CUL4 复合体怎样调节
Mybbp1a 的稳定性。 





















In recent years, with the increasingly obesity rate around the world, the obesity 
which is induced by an imbalance between energy intake and consumption begins to 
surpass undernutrition and infectious diseases as the most significant threat to health. 
Furthemore, the obesity may even increase the incidence of diabetes, cardiovascular 
disease, and cancer, bringing a great threat to human health. 
Adipose (Adp) is an evolutionarily conserved antiobesity gene with 
dosage-sensitive. Studies have confirmed that Adp can inhibit the fat formation of 
worm, fly and murine. The overexpression of Adp in 3T3-L1 cells can block 
adipocyte differentiation, while inhibit the expression of Adp can stimulate 
differentiation.  
It is reported that the substrate receptors of DDB1-CUL4 ubiquitin system are 
more than 30 kinds, 18 of them are DCAFs which include 14 containing WD40 
repeats. Adp is one of the substrate receptors of DDB1-CUL4 ubiquitin system. Adp 
possesses 6 WD40 repeats which interact with DDB1 through the 165th and 215th 
arginine. Adp work as a substrate adaptor in the DDB1-CUL4 ubiquitin system which 
regulates the stability of substrate protein to inhibit adipocyte differentiation. In this 
study, we confirmed Adp is a component of DDB1-CUL4 ubiquitin system. The 
overexpression of Adp in 3T3-L1 cells can block adipocyte differentiation, while the 
arginine mutants which can
’
t interact with DDB1 stimulate adipocyte differentiation. 
We then found that Adp affects adipogensis between day 1 to day 2 during 3T3-L1 
diffrentiation. Purification of Adp-interacting proteins suggested that Mybbp1a could 
be a potential target of Adp-DDB1-CUL4 ubiquitin system. Knockdown of Mybbp1a 
inhibits 3T3-L1 differntiation. We are currently working on how the stability of 
Mybbp1a is regulated by the Adp-DDB1-CUL4 ubiquitin system. 
Conclusively, a potential approach of regulating Mybbp1a and correspondingly 
















system. The results revealed the molecular mechanism of Adp which provides a 
potential new approach for the obesity and relevant metabolic diseases. 

























































直认为 UCP1 只在 BAT 中表达，而近年来研究发现，在特殊情况下，白色脂肪
组织中也可检测到 UCP1 阳性的细胞，这些细胞称之为米色脂肪细胞（beige 
adipocyte），其具有白色和棕色脂肪细胞的双重特征，在基础状态下，米色脂肪
细胞的形态与白色脂肪细胞类似；受到寒冷刺激时，这些细胞就呈中间状态，最





常用的细胞模型主要有 3T3-L1，3T3-F422A，C3H10T1/2。3T3-F422A 和 3T3-L1
细胞是Green等人从 17-19天大的 Swiss 小鼠胚胎中分离克隆得到的前体脂肪细
胞株，形态上与成纤维细胞相似，具有分化潜力，在合适的条件下，可分化成为
成熟的脂肪细胞。相对于 3T3-L1 而言，3T3-F422A 是一个进一步定向的脂肪细
































图 1.1 脂肪细胞的分化过程 
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